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(57) [W^] 

t mm ] *mmm*&mmm&izm- & mrr t l < u 

mm^-m cvDgno^ru-h3icfs 

s i h 2 c i t #x&5fmmi&L (mmm<nmm . & »« 

fc. S i H 2 C 1 ,Xf^S:ihftTN 2 ^XS:5»iafla&L 
(S«f^N ( Y~f—) WM) . N 2 #X£ 
it^T C 2 H 2 £ 5 #fS]ft & (NaanSiutS* 
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mSM^MiZN , B , Al. Ga, In, P. As, S 
b, Se. Zn, O. Au, V. Er. Ge. FeH 

imt-thm&zmcomm-nm. 
i 2 ] ffis&mJBBtfCLn . TOtaasaiiiga 

ut^n i x<± 2 icae«<oKfl^3BS3e*s£. 
•T4I«jRjs i xta 2 tciea^gs-ftit*Mit^ffi. 

C IS5RII 5 ] ««Ea*Jl»«xe i: ^IHWRJuiS t 
HMfclfiSrfr d d k £*#g!k -^SIIWSB 1 X«± 2 {=15® 

gStJf £ ® f£-t 4 £ t £ ttfik k -t £ f ft** 1 - 5 CO l 

[»«*7] mi&mmmiz^xmaT&^tmi 
s.z$cihzt<,z£^x. mzuftiz^umsk&.fim* 
4 fflmmmtBi&i- 4 z t * n a 1 1 4 max e e 

1 O l3 /cm3-l x 1 O^/cmSoKHtc/c&J; ?t,z 

*m»mm&*ffl w-f&zk&mt-tz 1 - 7 

JsHSjiMWjf!**. lX10 l8 /cm'-4xlO !( /c 

*#mk -rill*! 1 ^-rtiMzzmcommmm 
mum. 



is 1 —9cr>^i t tU)HZEm<r)mtmmgm-%m. 

ak-r^is^Jii-i oco^-rtiMzMmcom&zmsi 
mum. 

umm 1 2 ] miiLxmztufh^wmm'axmx'm 
mt tttmcommz&t 4 z t iz «t 01^111* 

tpnS^*K»t&ikS:*fak-r*«f*«6-l ltf) 

[ 1 3 ] li^is 1-12 co9nmmmm.umiz 
x^xmm^ixtzmtimim^^zm^xms^ 
m. smm&&m, xit. ms&^mizxr>xstimm 

c it im 14] m $ ^ Kfc tt ^«»«*flS3& t . 

1 x l b 22 /c m'Mxl 0 2 </c m 4 T'A.&®«iSS: 
Clf^il 1 5 ] ilsRJS 1-13 {;aEll<o«3tffifc: J: -> 

a». 

ik*i#ak-rsimi*R!i. 

[000 1] 

mwrnw^-tyy-t lx. *mfcmmmw<r)gmi: l 

ii^Mb^Sfi^'f >-^ y h*6^{ifll3a«£k LT. 
[0002] 

[t&fcO&ffi] #MfcgSWi2 . 2 e VtLk»J£ir^«M* 

iswiZb'n&tf-TX'co^mfcmTttmtLxw 
mmtfMftZixx^z. 

[0003] mm.m<r>mm-fimt lxu. nmvtia 
-9 zmmx'imz z-rxmmzmtim 
imm^-±i>um ir+*-vym) ^r^^-v>m 
icj; y£&Ltzmitnm£tmLx¥m2-&. ftm&it 

$ -tiro-?? 1 s ±tf $ fc £ % 0 mtti&fkm* wm^tix 
[0004] $ biz&imx^&Kwn&%\.->m.ttj£& 

*S-ti-|»^e^fflJt«S (CVDft) . S«^S^ 
££ff>t£ At* * 9 1 * tt ?oox e ^ 4f + ;l^BRft S * 6 
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m^mttf^is-m (ales:) **jbu6*vo>4. 

[000 5] 

itm#>xmmx$>h. tztz.i£, t 

m^-ftUXnmJlW^zitttfhtzfr, mjl&mLW 
bV—b 1 0 * ' / c in' cjo^^Jd*^* 

[0006]—*. ^ffcxA-f *<?)&tKW±ii, -H& 

t*s^ftaijS^-o. 5*^it;CT-ri./i46, f^Mx 
ftmz&^xm&&m'p-t&$iftcr>TMW&mi i x i 

0 » « / c m 3 JUT* LSrWUfS: 63rir * . gfiSr 

comamt Lxf*M®mtfm^t>tiz>. mmmta, 
mmammmmiz^mn^m^, ttzawsmrn^a^ 

STMT'S' hlit' mZlu mliLh. sfSMISJgiEH 1 
x 1 0»'~1 x 1 0 !1 /cm3) 

[0007] Mti^CttLT. CKOi oKlj&BlZfr 

fz&T^mimmzfflw-t&titb, mmmizim-yg. 
xmizkhT-ffifamMmztih. la>l=$:#&. -r* 

SyKSilSfc*, ?t k ilflWP ll-503571-f- 

&mizh& x o iz . &fl^co¥*wf *v<7> h-vn-> t- 

aATe+c htf&wct&T$i&x*<7)*m#:mco 
fflvtfii: ut i>-<f h u- b£t*'^mmm*nmm 

[00083 tfz, &A-T * ycr>nm>)x&m\Li)^-\- J ri- 
xbitzD. -i* >&aiz x o &nmmpimzt£&x?& 

tf&tX Li 3ft#>. tzk*.t£, ®WW 1 2-0682 
2 S^&ffi^iea^f&B^j: 3 ( c ) JH^SrftJP 

&wm *>-i£A-f s<r t x, mmmiz&ALtzTt-t 

t,ZX ht&WiZW® Ltz 9 . &ffl¥- 1 0-256 173f 

Amizhzznz^ mm^m^<7nmm±izs i o 2 

(^■v*'J >-^i±A) fcitf (000 1 ) gSHECSS 



£*f6]A>4>7' ISMLft^ficTM^yiiA 
A) *'uo<mtfhh. ZMzit, mPf-i 1-121 
3 9 3^«(ciC^<9nTV>5 J: dfcK^'f 
{C'J^STF-SrSiSTM^-^aA-r&ISC ^co^^-ya 
1 2 0 0*CJ£LtC**aMfc;^ S^tt'vcD 

[0009] ffij^tf . ■yrx h u- h^flc(c*)^s^*e 

( i n - s i t u H-f>-j/) tfflV 1 . 

bti&tf. z (omzte%m-T &^mm j &&mzfflmii i 

WLbtlZ,. MUf, ^ ;s F09-06 3 9 68-f-^fS 

izwmcoimizis^xiz, Btmtmmt 5--gx*f#x£ 

^fiQsifccO^lc. KQc/Qs i <5c75B8[MSrSi 

[ooio] ±tz, B&ztit2pm8t{m%¥m#miz 
ts^xte, &tt7imx'$>&8mv>j%¥®md c bi£mt7) 

W^fifed si t cnffllZ, Kd c /d si S32/3 1« 
0JH* 5 J>.g. . ttzii, 10-507734 ^ffi 

ca^.4>fLTV^6J:^tw, CVDrntxXliSSrn 

+T-^< 1 1 1 ffl<0*»>*JR ; F*«^< i: t 1 
[0011] In-situ b—\Z>7lZ£ iX^-Wfa 

x'b&mmmmzfc&mx'&itziti: o t-t tz 

k ppl. Phys. Lett. 65 (13) , 

2 6 (1994) izi&Khtix^&jioiz, mmm* 
izt5^xm&te=F<o&mmtfN t m^mmz^zcowk 

[001214ft. &wm&&mi,z£ wmfo&mA-r 

mm (A 1 , B«) Sr-Jgfl^-T'^L. iii5r#^? 

t$M^5vffi A^-di^Wl^ffi €r A ^ < ±B4ft 
46. M^i§g)S^D8flC{±^!|*«Jg*^< . BEftRT 
mMCJiTttftafcWJE LT H < o T L 4 a fti6 . 

[0013] zcofzfr, nwnmgk-itmzx nm^Ltz 
mmmzxyA* Lxmitimmmzn*. ollx 
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[00 1413W:. flat<75*tB«ftffiT*<t3a*tl« 
^Lo-oT^^Sr^A-fi.^ ( i n - s i t u K-tT 

£ T p ng^£t# i 3 t LT t> . Rffi3R4>fc*>48flW> 

aptt-f «^t*jJt*»»* 
Bstc^jt: o t HW^^auK^^- t-r-i. ^ t lis 

[0015] J3*<a|SH^£jSR*-$;te*>fc: 

rait VKte^mamufmcomzwmfZ'gv&z tm 

[00 16] 

tbo^fttix. minimi. &to±.izfamxi&im 

nt . BUlS^ilCN , B , A 1 , G a , In, P. A 
s, Sb, Se, Zn, O, Au, V. Er, Ge. F 
e*»6»ttiWwflr< t i> 1 WH<07C*tTOBUii: LT 

*jr $r us^t lt T-tmtfma $ fifcUHtsasJi 

jrmx'hz,. w.2<7>^m±. mwmmm&cm. 
wmjLmRvmi£jMt:ik¥%w&&mzm^xm# 
±izmm£^v?*i/*i\sm.jkzztttft>?f\*. mm 
imm&tfLi.nizi3fthimi¥Mb lt s^vxxus; 
ranisyy&tfxzm^, MsimitJLmiztni&mm 
mmt Lxmmmkfcmjfxzm^hztz-fti&t-r 
&h i ^mz-fy^hmimmw^mx'h 4 . as 3 « 
massmmmmjommz. T^nvmmxm^ 

urn 2 <r&mzfrfrhMi\&mmiktimx'h & . h 4 <o 
^m± , mmmmBtfULM t ^wmsmim tzw\m 

1 xum 2 cD^mzfrfr2,mfcim®&frmx'*> * . h 



rtxs*:*? ozt znmt-tzm 1 x*4JB2<o^ac*» 

t -r £H 1 -m 5 in\ ^iv\frcr>5-mzfrfrhmm 
mmm^mx-hh. mi comm. «ie##fiD:st=*j 

KTttttaBE**** i mtimm wts - 1 sr »» 

8co#gii. n bix&Mmmn^tmmBiw. 1 x 1 

0 13 /cm3~l X 1 0 21 /c m^CO^H^^r^ £ olZ^ 

wtmba&.*fflwtz> z t £#tat -thw, 1 ~m7ov^ 

S^JE*\ 1 x l O'Vcm'Mx 1 0 24 /cm 4 c7)|E 

mztzh i. 0 iz^mmmmzmmtz z t znmt -r 

ST**. SI O^gli, 1Wagf«i^<4:t*<0 

x-mfcztixa*). mimfcmmzB&iZix&m&m 
tftt$&immx\itt&mvimx'hz> z t znm 
t^&mi^m9cr>^-ftifrco3-mzfrfr2>mtizmm 
&%m?i>&. mi 1 comm. m#±.izmmssmt: 

Btft ttzmz . Sfr Sr LT ^x;vS«|g3lJi 

«ti.;t sr^piafc-irss 1 —m 1 o«ov^-rn*>eo#s 
{axatcfc it * ^r*$ft aarais-caanrt- & ^«ft£oss 

*36i * Z t IZ J: iXmVmmWZp n«^Jr»»t4 
<! i: 2:316 1 1 cr)\\^j]wmftzfrfrhm\2m 

w&jmx'hz. mi 3<o#at±, mi -mi 2co#g 

«.«flas»wi*ffi-c«)4. hi 4^ws(i. mzirm 
iz&tfh^msiwygmitf, 1 x 1 o 22 /c m «~4 x 
i o 2 «/c m*x'*>&mmmtt-t&8timmx'f>&. 
mi 5<?>^ffli. hi -hi 3(D^mzfrfr&mmm 
mmizx^xsmztLtifflmm. xu, hi 4^ 

ST'&4. 

[0017] ±iiWH 1 — SS5«5*Rfc: J:*tlf . if^H 

vn£'&ts6t-{mm£Bf£ Lx^2>ztfrt>. m&miz 
^mtotmiat&m&nm&iztiMix* mmnns^m 
*<^te!»$-3S«c*»o]Eiitcaanrr & ; k *«r«(c5r 

->tz. HR«t. ^-fklfUlcasjDT'^ 6^*6 

S!liae«ilS^T^&Wtc*fLT. lt*WiJt«WBi 
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mm. t mm m^mmmt tz^mm^mamwifm. 

m*izmr)i2 : &ix&T^mms,it. h^t^mizma 
Ltz^wmmz—^tbtzfr^ mm.m*nT-m®m$ 

&s.*?m&#fm) t,zx-,x. mmzfflwt&zttf~*jm 
Thh. L&i>. mzBtiLZtitzmtmmiztt't&TW 
vm&mmiz , izmiztt-t & mmm. £ t± * ahctih] 

isi/iojis t x o fi^csw-t & i t h . >i 

tUZi 0. Wilf . ffS 1 jumJBLJt<0««K:^-,T* 

mm<offl&m£®%t,znz z t ztuzx 

fit . iWRatfiO^flqETOTd i k tfWgX'$>& . K 
fi!cX^i:|B]B#t3ff-?Tt JUL. Jt9StJfBi£XiS<0f*lC 

^ntzm^zmx-fh'&m^hh. ;<^. a 

^£l^«*fc&*«HrCS*A $ *ufc*£ t m 1 1 & S *» 

mmiz^mmm^mmm^m^t. stmigwtmmmm 

t tf%\^Blzi-& Z. t ifiX" %&ti->bX'3bh. ^vflXli 



fbWMMBHH* (fiEI)S(CVDi) . 4H«xtf^ 
^i^-ffi (MBAffi) . aEftxtT^df^-^ ( LPE 
ffi) mtffoZ. *sfcb LTii, ^-=5r< ht.^ffitclfm. 
^•fb^*. TiC, t7 7-(tfMtl»^«0Sffi^l. 
ihA^'T'SI.. ijDt^^t Ltli. N , B. A 
1, Ga, In, P. As. Sb. Se. Zn. O. A 
u, V, Er, Ge, Fe#W £Od*>, T 
7*77- i: Lt Pim^Mt^ tot LX. I 
I I^7Cf^T'J>.&B, Al. Ga, ln*\ Vi-—t L 
Xnmtmfc£Bf&-t?>i>cr>kLX. VffitmX'$>2> 

n, p, as. sb*j, m i pmmj)<7)mz±r>m®mz 
m&ZBtftL. msm.tn.i^^h^<r>t LX. IV 
m7tmx'$>&setfmft>ix&. ttz. ^nmt lxzh 

Sr^-ft^-ti"^ i>«0t LTZ n , O, Au. V, Ge, F 

e wm? hfih . iMT^mt. m&x-mm ix t, , a 

®:S:|SI^caffltTt,J:^. fiajitf, mt?4 7-cr)TM 

at/t*(?asfl:**»flr &?z*b. hh ~&&.x'<vm.tji 

fl&Rtf. ±IBWV)K7t?g*^ffig<?52o$-S«L-. 

iiiSri^«ftcasairrs . iitf, NtPt^asjirrs. 

S. ClfLCt 0 . MMf » P i Hco i 

■t7f-cr>B£m&rlzma-t&. ^sfiK^+lci: 

zmuttz 0 . H^-fcr^-fer^-Sr|s|«f(^jirr& 
IRfc . A 0 ^*H*<Ott«SrffilH-i J: 5 £ 

w^jDXMat/^txsti. mfflxti^ffl^^jg^foet 

^0, ^^^iSA-r^^ra^DIISiS-ri.. ifc, 
&#AXli> : 7<avi'y>&<7)*fx.bLXtt. i;?vu 

<, #X8UUHEflOTlf «■*«**< . »4>ii*^ka 

?S®5r9 0 0—140 0°C, Jf4 KlilOO 0~1 4 
0 OlCfcfft. RIBfflttjW*^*** t . S*t LTIfS 
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J8v*:*£. wmk Lxizimwz&m-h^tmx' 

a 1 <0 {,8U(cfft£ ; fc **T'£ 

a. iri oo^fBCMuf. AiraittftsaM'W&fi 
*. mmmmwukizm&mz&ittL 

s*. zzx\ mft<r>m\&mtLx\t. rti-yy 

mmcDmffi£mti.tztcr>xh£<<\ zco 

(^7ft^ALitiI) 
ZWXoZmMk LT(i. j£ffii£iiS$i£ [0 
01]K[110] ^tofcjbWcfflWSll* ( 1 0 
0) *K#«Mf£ii4. *Ki:LT. Affile -^r 

tT'# fRI^tf , (001) MT\ feJSR^ffll: 
[Oil] ^TfilfcTfirfcSEt^iiBttiRJtJt^SiaiS 

f&zitzmu^mcoxMii&mtzzkiiKiimiz* 
r>. m&xmtcmtimznhzktfx'^h. mi \<n^ 
mzxtax. mmco^—ttmtmL. h&wt, mm 
nmmzmwztitzT-ww&mttitiZ^-rh mmm* 

imm&fozm^tzm&izit, msLkizmtimmzm 
fSLLtimz. mmzx-y+yr, mmzxh-nwrnx-m 

. m&Ltizffl&mm *«< l 
z comm. Ltzmmmm zv^-vv -mtomzx-wm . 

7LX^^>^%h. Zcr>m-&. ">x;\oii:fl# 
6-f y-f-OtifelZii. mZZO. 65mmtU -*X^ 
cmmtf54 y+nQ-SlZli* J5££0. SramtL. 

^x^<7)iSg*M 4 y+xii 3 yf-co^tcii, Jl$ 

£0. 3 6mmflj£fc-f&. £ <Z>«k 0 tc±W&X'i£im 

m^m&x'i> . ^ x; \£MziEmi,zfflffl £ ii^^a 

ISlTJC-CSft. 5nB. -rCIT', ^*e»»*<0Jf4>oS 
(%) ti. TO6«i«*tf>tffco& = { (Attjftft-Jftffi 
jftS) /¥^jRS> xi oo {%) ffy^trt»>f>tih . 

co^mz&mx'iEmzmm i-xmih z t h . m 

1 2co#gtJ:ix{s- s ^Mft?Sg^^ix-?tLlE?i(c$iJJJP 
Liz P n«£-Aq?£1i J: < i kifX'% h<T>X\ F/rS 
<wmto®M&Hr&*. *) JK *fi(;:giii-f & >T i: &*ffi 
fc-T*. mi 3<0*S(cJ:ittf. S&Hii: LTffl^Stft 



tft-fett&^N-r -f 7 n-con^m±-th z t tfxz . 

t&Skk LX&'K%BHmm4 yd~v hm^Zk^m 

iz-th. mi4^mzj:tni. mziTMzmmzimz 
^hmt^mi:m^ijwz^<7)7y^ 7^izymm 
Rtzzkizj:*). pmoi&mnT.y'i xxz^mzn 
&zk&x'%h. ztiizxo, ^mftoftmmftcofflffl 

S^T*fiJ(c^&. ^1 5^S(c«J:iUi\ SiS. si 
[0018] 

[ %,Bficr>mmmm ] ( nsgpj nai (injgwi 1 ic*^ 
^•i-Mtii^it^rffi^ios-rs ?ty>«oc v Dgtwi 
■sflists-^-ria, H2{±nisftMi izfrfr&mt&mwM 

1 . 02 Sr#.^tC L5ra&«feS6«6ff! 1 ^-fbli^ig 

[0019] HlfctJ^T. CVDgiWl 0(i. 

1 rttCJi, *'X^A>'NMr2*^^5fe^yX;P2 aA^'fig 

i cr>tp&mz®s.-rz> x ? t,zH&mw.t,ziLxtztmi,z 

MUfbtl* Z<7)if7,mX>U T2<05t^gR(C{±. 7V— 
h3fc35f<|XOf+tt^fxr^S. 7-l^-h3«Tl(:l±. 

izt3if&mtb£mi&tht><nx'$>&. tf7M\tM?i 
o/fxmteMii. ammum&iz&ftbti. *>v~7i 

b, 2c, 2d, 2 e £-ftLX*tl*?tl. H 2 ^"X. N 2 
^X. S i H 2 C 1 itfAR.TfCiH 2 /f7.mtemizmi0iZ 
tlX^h. ttz. fiKSlCHi. ^^76^? 
it . C cOgf %J N*-f r 6 <>U7 7 £ it L X 0^ 

[00 20] ±^C0CVD^M1 0(±. ^C0V>t>t9>|. 
- h 3 ±(Cffia L^£«4 Sr J0»#S 5 IZ X ->XW£.<r> 
Sr^TO k k t>(C, ^'X^A^Mr2coyXVl/2 aA»^, 

zzkizx-ox. gm4±izmmi:&<.3kZ-e2>tcr>x-b 

[002 1 ] iaSWSECVDgSlOtiot, <JC<0 
T . 6 4 y<j-X'b <9 » (001! cS*^K 

*s t t ora ^ < -y 7 r m k i x m i ^mmm 
mzB&thzkizxr). m&tewx^mtmsm&fs. 
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%x'%&±oiz-r&. ttirh. m%n^y 6*mtx 
imm. i pizvm i . 2 b m'a'^/ 2e%m^ 

T. H 2 ^J200sccm, C 2 H 2 ^"X*r 5 0 s c 
c mttlfftlZ&AlX . fiSJSMl 1*1$: 1 OOmTo r 
r C«r h «fc 3 Ci" 6 1 1 1, tc, JnSft#S 5 (C J: o T 

4 oiassrft i #iar 1 2 0 or £-eflD&-r s . ,r w: 

■tot, S«4^SUg£££*>t«>^fcl.T*K. CKO 

? #X^200sccrafiLoo, 1 F*IO,E 

M6 0mTo r r i 3 tzmvW T 6 £jI tT 

[00 2 2] H2^L?tJ:aC £~f. /<iV~T2 c £ 
»^«»13 0 s c cmT'S i H 2 C \ t iSXi5W^ 

5 i H 2 C 1 jtf.X0ttfrfc.iM>. A/^2 d SrRl^T 
150scc mT'N 2 #X^5MMf| 1 (&3RJf\ 
CON ( Vi—) mta) . <Z^X\ ^P7'2dJ&S!tTN 
2 tf*flttfr£iM>. ^71,72 e £HJV>T«I&* 1 0 s c 
cmTC,H,^S5»iaft»t4 < NjfiillSflfca* 

S) *#{fclg£-f*i. £e0*ffilg£2 0 0 0|ili* 

Oig-r. ifuck'j. (%s&£)±t=xe?* 

[0023] ±Mmitimmcof8.mzw ttzmmu 8 . 
3mffiv*>&. OL^comm. mm 4 mmmm) ±at 

ms (2VM*y'gmttmm) fcj:9»jgufc*s*. 

7. 4xl0 1 Vcm 3 T^-C#fliLTH| l CtA i l'l 

WLtz. ztz. znmmm^m&iziiWhm^im. 

%*—>U%J%:&m^TM%.LfZbZ?>. 7. 2X10" 
CDmJXmii 0 . 0 0 7 Q c m f*> o tz . ^ifeiRSiOtf 

[0024] ( nsfiw 2)03 ammm 2 

H3 J-tSC LSrtf&JWIW 2 Ktf a>3>0Wk^£ait^J£:^r 
ffi&t/ f &^l3f£^:lj^BJre-.&. zcomm^mmmmt 
■jmt. ±j£<?)mmMi<?>m\5mwmimiz&tf&& 
&Tmm%&iZMimm-<om&LZG-fz>v,x\ a 

fro X olzLtzmX'bh. 

[0025] M 3 iZyji Lfz X o K, -I ^H)5g^J<0#{2X 
jfc-f. ^2c^tft^I30sccmT 



s i h 2 c \ t *iAi:5im®te*h immmco&nt) t 

nmz. A>7'2dS:Sv^i50sc cmTN 2 

tf-XS-Sfc-faSttfr-fS (StSgJB^tfDN ( Vi-— ) 

SO) . S i H,C 1 2 tf Xi: N 2 tf.Xfc £|^B$ 

Ji^cON ( K-h-) asi0t$:|SlB$l-fr3. iKwc, ''M- 
^2cStX/<y^2dS:HtTS i H,C I 2 tfX&tfN 
2 tf-X<7>flttfr£iM>. ^'/^2e*^l%T»*&*l 0 s 
c c mfC 2 H 2 *'XJ: 5S?ISIflttfr-f & ( HWMZiXtztk 

mmnmu . iii±^mGxg^2oooii]^oji-r« 
[0026] mt&mcofcmzm ttz^rm 5 . 6b#h 

Mbli^4>c0^i4%5: SIMS ( 2^-f *>"gSftm 

m) iz£K>mfcLtzmm, mmmi tmAcoNm^M. 
x-$>z>izi>frfrt>h-r. mitim^coNmmi7 . 4x 
1 0 1 9 / c m 3 x-m-izftm l x o h z t aqajBjj u ^ . 

^«rfflv>Tai^L7ti:^<?). 7. 2xi0'Vcm 3 

X'b&zttfKfritz. ±tz. z\commmcot&iSLm± 

0. 00 7QcmT'*>-57t. ^fe«J^^(f ^>o#(i. 

Mrt. Ji$^ri6]i:L3. i%x'bitz. zcommmizx 
m^mmx~mmcomt&m*mm' : fttiix& „ 

[0027] ( mum 3 ) H4 3 iZfrfr&mit 

H4 &®mz L%tft>mmm3<,zfrfr2>9um%w&} 
Gixuwm* % \ una nm-<omm.i &cox\ a 

TT*(*. ±E*filLXSS:4"ll«BflL.. ftii-tSSS^K 
^^SsJnxStSrPlB^icfrv^o, .ifi^X*l£||fljte 

[00 28] 04t*UfcJ:^fc, iWSatfflKO*tlX 
Stt. a>72 c JH^TM13 0 s c c rat' 

siHjCi itfA&mntLxm6T& (wmmvMtfL) 

tl°lB#(~, a'^/2 d 5:^^tiM5 0 s c c mtN 
2 #:**attLT«te-$-S (Ii*Ji^«0N ( K-*— ) 3s 
JD) . -r^ib*>. S i H 2 C 1 2 ^'xtN 2 ^"Xt5r(5lB* 

fg«^N ( — ) asant*«tttWKff3. ^tc ± 

ISS i H 2 C 1 2 ^fc N 2 #Xfc£0tt*SIS&B&£A>£>5 
^JSmC^VPr2 e 2rre^T«*&fil 0 s c c mT'C 

2 H,^*58.'iafittfr-r& ( NasjDsnfcs*«o« 
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iH 2 c \ l t}xtn l ifxb<r>®teMm-th. 

[00 29] fcLL^mftlfl^OOOlIMOjg-r. - 

m . mm 4 ( ) ±(c « 5 4 v m o#t& A&ft& 

ft^SIMS (2^5r>W**WS) {ciOSil^L^ 

*sn . stfcM 1 1 m&co n 2 ttf&ax* 4 i,z t a, 

^t;^). 7. 2xlO'Vcm 3 tl)5;i:*%*'o 
/O. ifc. :«*m««li»liO. 007QcmT 

3. i%x'hr,tz. znmmmizjititf. siH 2 ci 2 
m^tN 2 m^mmL. c z H 2 m^mxmzn^x 

®8 fc *fl5iSa*B3iaiW«Hi UT n § £ t 4 . 

ttz. zcommuzx^xi*. m&miizimLzm^ 

[0030] ( % ftflu ) &c=. m 5 temmm4 izfr& 
hh . m 5 zwmz l^a>%»6«4 i£frfr&&nmm 
mmmjrmi±. ±.m<n$mm 3 <^mmmmmjmi.zi6 

fthmtiHMlz&^X . N 2 #.x£#|frr4ffcb'jfc:B 
C l 3 #^20sccmMn;tCJ:ot. US 
»te«Hiirt-*TO«iJi: IT. n (H-h-) eoffcbOt;:, 
B (T^-feT?-) 2ra^IP-rSJ:-3{rL^, C 2 H 2 # 
5sccmi LfcjfcfcHK WilS»flfl3 t|3| 

[0031] Butim<7)i&g:izmLtzmffli 5 . 6 H$ia 

TJ>4. J&Kco&H. S«4 (I£3R*K) ±1^4 5 4// 

Mb&fS+tf)B«t££S I M S ( 2&-Y *vRiM 
ft) CkOafefcLfce*. 1. 3xi0 19 /cm3t^ 

*<ommz&rt&iEi\M&i*-/i<Mmt:m^xmj£L 

tztZb. 1. OxiO'Vcm 3 tJ)5:i:A ! »A'o 
7t . 4 fc . w <9£fl^tf9JSfii»i 0 . Olflcm TJ> 

3. 7%X'h~?tl. 

[00 32] (£ftffl5 ) <XtC, H6t4*ltW5fc:*»*» 



tt4#(4XMl~fc^T. N 2 **X«0ft|&fi (fn)^ 
*Si:i:t>(::. s i h 2 c 1 2 *fxbK t tfAb<r>m&ffl 
ttffi.4)J)> 6 C ! H , <0«te * HJSW & B*j£fi]T»B*|S] 

( t s ) «r££T3Hft^#fl^^ft£l^LfcMi 
Mgfl«J3fc|3ItT$>4cOT\ fffflltt^ii^-r^. 

[00 33] mUtt st f n£&itZitXfSmitt& 

y^yx'hh. muztaztL&jioiz^ m^mmtts 

k f nCOmXlzitMLXtS*) . ^cOfflii3x 1 0'V'c 
m*frb 1.8X1 0 2 °/c m 3 <7)?JU Z.tt.W*J1iefcK 

wx'immmmb^smx'h &zt l & . s 

fc. tsSiOfMJUiCSHW-S.riKJ:'}. $f>Ki§ 

[0034] ) acc. s«4 (&&i' B imm 

H*ffil6 4:LTWf6. -<75HteWi. -LiBcOSSSfcW 3 

<^*ffic*5{ts*(axs2r i o o omn^xmm4±tz 

nW¥m#£mtiLL. iXlz. HJ6CT4W*ft(cfc{tl,# 
filSSrl 0 0 Olstffd CktioT, ±ians^m»«c 

mcom^m^xit^ti^ixmmms . 4tmtx-h 

[0035] JJctC, S^4 (m^ B B B ^S«) $rH F t 

±E1I (p^-fri) tTtBIKI ( n^-friJ) tCN 
Uplift 4. itovr. TBSO«ffifc:*IWRS« 

L-Tt. 6PSDmE{4- 1 0VA>(b+ 1 0 VtfOitgET'ft 0 . 

mmmi\mviT.<n-^m£ ( o. 2vi 

P nJ$^C0f7Uh-f y^t-fy^-fMi 1 . 5 6 VTA 

4 £ t *^ta $n , p n mis&^mmiMmitf 1 . 

4xlO"/cm«T*4«li:JM(as3ft.rt:. ^tC ± 

mtmftftnpnm&izmKzwziLtztzb. 3 vt 

[0036] (2lJ&fcl?iJ7 ) CC0HifiW4. ±3Sco^)!lSe«l 

-(tS^^CiWO . 0 0 1 QcmizKctX olzi nX 
{its cofiSrlSfeLT DfS6 W >-f-«0IfS»«±fc:Pg 
6 y 1-cr>tt£ 3 B m<mmcD$& l coS^ B a B $rffM-r 4 . 
Wimz LX . m^ix4K-(bIf SO«ta^*> 5 0 Q c m 
iz^ciXolzf nXtlt sOfilSrg^LTPg6>f 
<o^*»IR±»:pg 6 -f yf-oS:* B H B Mbii5g^ 2 o 
S?S B s B 5r^«-r4„ 
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[ o o 3 7 ] mz. ±Mm&tzhmmmmtf>LZi\ 
tz£M zmsmco h o(a-(2Tr&] § kiss i , & oia-TSP 

(CS i Cvc^-fcJfAU ^*'-;fgJ££24 0 0 
'C. g«iSJ££ 2 0 0 0°Ct LT S i C'^r-Zftm 

^ffii/^^-iSBiOfglPI?: 1 OOmmtn. S 
i Cc7)^2S(J0. 5mm/hrfi)l,. 
[0038] 10 mmt^^ffi^ 5 0 0°Ccr>®MK 
OHT'l 0^l7fy/ML. affiiOXyf-f y 
Xtm&LtlbZ*,. SlOia B B B (1^0. 0 0 
lQcm) Srffl^Jt«^Kt±, 1 0/c m^jaTT&S 
cOfcttU f&2<?>Wm3, (IW5 0Qcm) 

3 500/cm2i=5:-?*:. •t'Sr^. ffi 

fcft&^—f <f 7/1/ <±fc LTlS^^kS*^) sot? 
*JKfc J: bZb tfTZ , XBiBfttfy L < 

®V\ Pg6-f yf\ i£S 1 Omm^lM^SMf 

C 0 0 3 9 ] JtSBWfcAt:. IWWfcttTT. Hr 
I£c06H-SiC (7-(x*DAHriS10 0/cm 
2. Pg2-r>^-. Sijt^4 0Qcm) ^MCLTS 
i C * Aft «I<Wrf f -y h 
mm.it 1 OOO/cm!. VN*~r-f ?/Wi3 0 0 0/ 
c m 2 T'$> o ?t . 

[0040] teLbOi 5 fc, ±ES6*ffllK J:iUf . P 
ng^SttJUT 1 0 24 /cm«^j@^S.tl6i!Sr^jsE!fe 

idle, TOEHjiSJK* 1 x 1 0 14 — 1 x 1 0 !1 /cm J 
<0«H-CIW»A<SWkL»Swi:*>fe. igJgSJffit 1 0 
l7 /cm^'f> 1 0* 4 /cm 4 O&BTlHt3prfrCJ>l>C: 

3K10000 VOffii-xKHTIiWWIflEtlWOTfltr 

[0041 ] JS±. Hdt«fcaE-^v^T»WLfcJ: 5 (c. 

W-fhZt « fc $r 6 . 4 . *56B^tfo^(^t$!B, 
tUNi, BC l 3 tfBlvfc*£fclB<3flfcfc<0-CU:$: 
<. «*K*tLTifi»Uf»*3FI«lrC**Uf. -HJJOIW 
EfcSr < , *«"HO»«*««ai^ 6 . 4 , JIWfca»o 
JK*4i: LT(i. SiHjCi^C^jJrffl^'. 

[0042] DMBl*«OJfcftil*i: LTIil200-CJ 
Hi ^ Jt # . £ ft. t If Si®<7)#Bf 5r <b t^tc »3BJf 
fid 9tt*fflK9 0 0*CtLbT'S>iiif . *W%<?>t8)m { 
$m U#£> . JIMfcSI ***"»<?5^tt»l*iait=IRI LT t 



£iM}R-f & £ t 6 . «^*<0»fi« t LT fci. 

[0043] $ £>(C. ±^iOHJ£MT1i. mfflfig^ffitc 

£S illiKtcJgttS-e,. IffffiCS i«S-f£^S-*±Jt 

tm9BAOSt«^>^Mm»^AfS iBtiffi) . Sil 
{^^f, ^ttSr^fiS i SI 

4xiO»/cmn:L!tM WffcaS* . *^tfO*ft 
tZiiltf. ^T*tfevllS5)ffi$r 1 x l 0'8/c m 4 -4 x 

io»/c m« weHrt-cexcajti- * 5 T' » & 

[0044] (itR^j i ) zcoitsmin. mmm 1 tefc 

iz . mm i ctj tt -s mexs ^ n o ig-rft^ o t . h 
siH 2 ci 2 #A, N 2 ^'xa^c 2 H 2 pyxs-isi 

B*tciMltL.T6 04HaflttM-4ii:fc:J:o-C. ^tSSR 

[0045] ZtllZl 0,77^ m<7)±)i&m3m* 
S±fc«;* L^-fbJf 3B+WT*6!ft5r S IMS (2^ 

t^jHBLit. 4^c. c<oK-fts**«?)Mac*ifti.te 

•?«JgiS:*-/l/S»»5rH5^TiBI^L7ttw^, 2. 7x 
lO'VcmSfftJii:^.-,^. 4^. Cl^-fli 

imcDtS.in.mii 0. 4 2 Q c mt'J) oJt . ^**ftiftK<?) 

tf^>-?#li, Eft, HS^TI*li:t>8. 2%Vb-?tz. 
[00463 i<Ott««l36»/». WbtrieXltiZ, ±M 

i&tethz.oizL-x^&zbfrt>. mmm&fLtm 

&HzT^1im trmaLtx J^-tCJt^T . [BlflcT)^^^ 
SAST'*> o T bTOtfttiftKM: 3 ^fULh* < * 0 . JKfl: 

[0047] ( it^j 2 ) z coimmit . ±.&<7)imm 

ltfclrVC, H9^-rJ:-5fc, Nj^cofit^ft*? 
OCCBC l 3 *'XS:20sc cmMfJJ: -p(cU/v:f3 

*».4ittt« 1 1 in ttr*s . -nic i ij . mmmizma 

■t&TFVmtLX* N (Ht— ) (TJft^OtC, B (T^ 
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[0048] ZtUZj: 0 . 7 7 u mCOiLU&ffltlZmm 

*&mmw.±izmz. izmmm±.izfc-& itzmtizm* 

co^WtoiZ sims ( 2 ft^r tjoai 
5£U:SSm. ISMLSffl^Bjflgli^. 2x1 O'Vc 
m*X-&}-lzjt1fiLX^Z>Zt-t)mWlfz. £tz. Zcr> 

mm. m*<vm.i& c *i w * jeturjk £ * 

XMfeLtzbZZ. 7. 5xlO l5 /cm 3 T'^:i 

tfiftfr^tz. itz. zcomLimcnrnnmn . 74a 

-cmtiot ^RKftaKtfNffcoSli, Eft, JfS 
*|6]tt>8. 2%T'h->tz. 

[0 04 9] Zcr>it%ffl2frhh. WhttXolZ, ± 

mommmizztiis. -M.mm±izm&mt:Bi&L. m 
m.t mmz7ptm>£mnLtzmz^ *mn£-&A,tzim 
mimtt&Zioi.zLx^&ziifrb. mmm&tftt 
mmz^smzmtoLtzWiiitizit^x. wat&wmif 
^mxsx'h r>x i> T-mmmz. 3 isa±x < tc 0 , m 
imm^&mm £ m l < tm-t a z t imm t & & . 
[0050] (Jt«f^j3 ) mz^ 0 1 0 z&mizLKctf 
i>imm 3 tc* 1 * 1 * mmmmmumAi/m.ttfm 

mitntx'hh cox\ mmmmttm-t h . 

[00 5 1 ] 01 ll±f n£Xft8-&TftltL*:£fte> 
HI lC*$tL^»J:o{^ m^aKttf ntc 

ffiffltilx 1 0'Vcm3H4x 1 O'S/cm^JS-C 

[0052] <Jttt«4 ) &{C. S^4 (m^ B B B ^3RS 

H£Jfc«W4i:L.T»W t S. i<OJt«^J{±. ±i£oJts& 
m 1 3 0 ftn-i n £¥3Hfc£&j£ 

u mz^ immseyxm&soffirozbizx-ix. 

±MnW*mft(?>±.lZpW*mt*: : S:&&LX . 3tK4± 
Cp ntg-^§^B$ 7 7^ mO^-ffcSS^^Sr^fiS; 
■*ife<0T*&. ifflR&ffi*. «JW*BISrl*^T«**l 
^hJtttWl. 2i:|a]tT'££>. 
[00531 S1:. St£4 (JWaJMSR»R) SrH F b 

HNo z cr>&-£®m£m^xm£L. m&aemton 
±.wm (p?47M) bTffim inform) kn \<r> 
wmzmm-rh. <x^x\ ±b. TMnmmzxmzm 

L£. EPflDlffii- 10VK+10 VC0W.ffiX'$> 0 . 
SfiDJjEti: 1 M H z coXgiElgJE ( 0 . 2V)fffli>fc. 



P n t*/P M >-;tf-f y ~> -v Mi 0 . 9 2 V T'J> 

5x1 o^ycm'X'h^zbtmm^ixtz. mz, ± 

^F*]<7) P n m^zn.S.i: EPJD L ?t i: CI -5 , 12 4 VT'K 

mtftf-h&mm&fiCLMb . B?ieiim^(c.N. b, a 

1, Ga. In, P, As, Sb, Se, Zn. O, A 
u, V, Er. Ge. F e *>£3itf*l.&4*$:< 1 1 IS 

*ut«fl3i3R«i*»*-r6«fla:si; s-*-r^>r t £# 

^»^i:*<. &\,ifflW&<Ol>bX'T-m®>mn£&Z%^ 

, +»*fiai<o t b xmm £*imb-th mmm 

6. 

[Hffic0f3#2rtJiHJl] 

[HI ] HMWIl C3&»*»4«fta*«fflttrffiSriairt--5 

[02 ] 9ufs#j i tc*»3&»i^ks**Btsrffioa(«^ 
[03] mmm 2 muzmmmxmcomfAtfx 

mk94 5 >7<?WfflX'1hh. 
[04 ] HJfeM3tCA»*^Mbii^jt^£0!g:i|5J^A 

[05 ] mm a izfrfr&mkizmmmjfmnmmtfx 

[06] ^W5K^ft«^«Hjt*ife<0Kfi^ 
[07 ] tstfn t5eft*«TBMiLfc*»0«fl« 
[08 ] JttSEffl 1 t*»*»*«<t^«l!!it*ffi<01i[«^ 
[09] Jt^M 2 (c^6K-fl^««Bft*Jfe <?5K»^ 

[010] itrni3i,zfrfrhmwmwk*m<?>imts 

[0113 f n£3WfcS-£T««Lfc£»<0«fl^JR<f» 
[012] itK^J4 t:3&»*»6«{ta3)HR3t*ffi<OW«^ 

x ffcte ^ -f s v^iffiHflt-j) h . 

l-jsaas, i-tizMMM-r. 3 -ru-K 4- 
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N2 50acon 
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50 
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[063 
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Bsccm 
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30»ccm 








BCb 20tecm 
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50 


50 
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H2 20 
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[1219] 



[HI 0] 



112] 



5iH2Cl2 aosccm 



BOJ 20sccm 



C2H2 10*xm 



60» 



H2 200sccm 



SJRzCtoSQaxm 



N2fn 



60» 



H2 200sccm 




SJK202 303Ccm 




N2 SObcoti 


BCtj ZOcccm 


CaKzlOsccm 








30tt 


am 



[HI 1 J 




1 10 100 

N23W:fndccm) 



1000 



F?-^(##) 4G077 AA03 BE08 DB01 DB05 EB01 
ED06 

5F045 AA06 AB06 AC05 AC15 AD14 
AD15 AD16 AD17 AD18 AE17 
AF03 AF13 BB04 DA59 DP15 
DP27 EK03 HA14 

5F053 AA03 DD01 FF01 FF05 HH01 
HH04 PP03 PP12 RR05 



